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pe BINGMIAL RELIABILITY TABLE 


FOREWORD 


The Binomial Reliability Tabl.: is presented fer use in the reliability estimation 
of such items as missiles and eiectronic componznis when the data have been cleesi- 
fied by attributes. The body of the :-ble conteins lower one-sided confidence limits; 
the sample size n ranges from 4 to 300 in unit increments; the number of reliable items, 
r, ranges from 2,/2 to n when n is even and from (n — 1)/% ton wuen a is odd. The six 
confidence levels (80, 90, 95, 97.5, 99, and 99.5%) chosen for this table are those which 
the authors feel ere most commonly used in reliability prediction. 


This more-comprehensive table supersedes a similar tabulation which was incorpo- 
vetted in an advance copy of Section 4.8—4.15, NAVORD Report 6575 (unpublished), en- 
titled “"atistical Treatme.:: of Reliability Estimates From Binomial Populations”. It 
ir pre: cated in book form for use as a readily available reference in reliability engineer- 
ing «nu related fields. 


The table was computed on the IBM 7099 calculator; [BM tabulation sheets were 
“ y.ed as reproduction copy. Cost of preparing the table, including computer rental, was 
supported by Siation general overhead funds. 


This publication has been reviewed for technical accuracy by F. A. Fay and C. T. 
Messingcr. 


C. BLENMAN, JR. WM. B. MC LEAN 


Commander Technical Director 
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INTRODUCTION 


‘The Binomial Reliability Table has been prepared to assist engineers, statisticians, and 
mathematicians in the reliability estimation of missiles, rockets, electronic components, and the 
like, when the data have been classified by attributes. It gives the lower one-sided confidence 
limit on the true population reliability p (proportion of reliable items in the population) for six 
confidence levels—80, 90, 95, 97.5, 99. and 99.5%. 


In this compilation, p is given to five decimal: places; the range of n (sample size) is 4 
through 500 by ones; the range of r (number of reliable items found in a sample cf size n) is 


,n/2 through n by ones when nis even, and (n —1)/2 through 2 by ones when x is odd. 


THE BINOMIAL DISTRIBUTION 


The binomial distribution emerges as a useful model in various scientific disciplines. Ex- 
periments which yield attribute data (e.g.. favorable or uniavorable, success or failure, reliable 
or unreliable, etc.), can often be anaiyzed using this distribution as the underlying probabilistic 
model, The binomia! distribution is defined us 


number of items tested 


2 
il 


p = proportion of favorable 


p(x) = (p70 -—py" * items in population uh) 


number of favorable items 


tad 
i 


obtained in a sample size nr 


Equation (1} gives the probability of obtaining exactly x favorable items from a sample of 
size n when the true population proportion of reliable (favorable) jtens is p. 


In order to use the above distribution as our probabilistic model, the following assumptions 
must be made: 


The population is verv large (infinite) in size. Thus, if the population is infinite, the 
probability of a favorable event, p, remains constant from sample to sample. “or finite popula- 
tions. Fa. (1) is only approximately correct, the accuracy of the appre ximation improves with in- 
creasing population size. 


The sample is randomly selected from the population. That is. every item in the population 


inmust eve the same probability of being chosen for the sample, 


CONFIDENCE LIMITS 


From the results of testing a random sample of size mn ae nich te predict the true population p. 


Fron our smote we obtained r faverable events. Vn estimate fof the true population pis given by 
ron. When sampling from a population it seems obvious that it would be catremedly unlikely if this 
sainple estimate were exacts the tone copulation p indeed. since we cannot test the entire popula- 
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